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1.
( ) [6] .
. R hyperfinite $\mathrm{I}\mathrm{I}_{1}$-factor . Kac
G , $\text{ }\mathrm{K}\mathrm{a}\mathrm{c}\text{ }\hat{\mathrm{G}}\text{ }-\text{ }$
.
Theorem 1.1. $\hat{\mathrm{G}}$ Kac .
.
\alpha , \beta , \theta \alpha o\theta =(\theta \otimes id)o\beta
. , \alpha -cocycle
\beta . \mbox{\boldmath $\lambda$} –
[7] , (III
). G . 2 (Theorem2.4)
, . 1
, .
Theorem 1.2. $\mathrm{G}$ Kac .
.
$\mathrm{G}$ , .
Theorem 1.3. $\mathrm{G}$ . .
Ocneanu[8], Popa-Wassermann[9]( Lie )





$M,$ $N$ : von Neumann ( $\mathrm{v}\mathrm{N}$ )
$U(M):M$
$\mathrm{M}\mathrm{o}\mathrm{r}(M, N):\mathrm{v}\mathrm{N}$ $M$ $N$ $*$
$\Re$ : hyperfinite $\Pi_{1}$ -factor
$S\subset\subset T:S$ $T$
$|x|_{\phi}$ :=\mbox{\boldmath $\phi$}( ), $\phi$
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2.
21.
$\mathrm{G}$ . $\mathrm{G}$ Kac (Kac
[1] ). Irr(G)
. Irr(G) , –
Irr(G) – . \mbox{\boldmath $\pi$}\in Irr(G) (
) $H_{\pi}$ . $d_{\pi}=\dim H_{\pi},$ $1$ 1 . $B(H_{\pi})$




$\text{ }B(H_{\pi})\text{ }\{e_{\pi}\}_{i,j\in I_{l}}:,j\text{ }$. 1\mbox{\boldmath $\pi$} B(H\mbox{\boldmath $\pi$}) .
$x\in L^{\infty}(\hat{\mathrm{G}})$
$\pi$ $x_{\pi}$ . $x\in L^{\infty}(\hat{\mathrm{G}})$ $x_{\pi}\neq 0$ $\pi$ ,
$x$ (finetely supported) .
– . ,
$\pi,$ $\rho\in$ Irr(G) . – $\pi\otimes\rho$
. $\hat{\mathrm{G}}\text{ }$
(coproduct) $\Delta\in \mathrm{M}\mathrm{o}\mathrm{r}(L^{\infty}(\hat{\mathrm{G}}), L^{\infty}(\hat{\mathrm{G}})\otimes L^{\infty}(\hat{\mathrm{G}}))$ .
$\Delta(x)=\sum_{\pi,\rho,\sigma\in \mathrm{I}\mathrm{r}\mathrm{r}(\mathrm{G})}\sum_{S\in \mathrm{O}\mathrm{N}\mathrm{B}(\sigma\pi \mathfrak{H}\rho)},Sx_{\sigma}S^{*}$
.
$(\Delta\otimes \mathrm{i}\mathrm{d})\circ\Delta=(\mathrm{i}\mathrm{d}\otimes\Delta)\circ\Delta$ . $(\sigma, \pi\otimes\rho)$ intertwiner
Hilbert , $\mathrm{O}\mathrm{N}\mathrm{B}$( $\sigma$ , \mbox{\boldmath $\pi$}\otimes p) .
.
$\hat{\mathrm{G}}$ Haar $\varphi:L^{\infty}(\hat{\mathrm{G}})arrow \mathbb{C}$ .
$\varphi=\bigoplus_{\pi\in \mathrm{I}\mathrm{r}\mathrm{r}\{\mathrm{G})}d_{\pi}?\mathrm{Y}_{\pi}$
.
, Tr7 B(HH\mbox{\boldmath $\pi$}) . \mbox{\boldmath $\varphi$}
.
$(\omega\otimes\varphi)(\Delta(x))=\omega(1)\varphi(x)=(\varphi\otimes\omega)(\Delta(x))$ , $\forall\omega\in L^{\infty}(\hat{\mathrm{G}})_{*}^{+},$ $x\in L^{\infty}(\hat{\mathrm{G}})_{+}$ .
Ha&r –
.
$\text{ }\hat{\mathrm{G}}=(L^{\infty}(\hat{\mathrm{G}}), \Delta, \varphi)\text{ }\mathrm{K}\mathrm{a}\mathrm{c}\text{ }-\text{ }$ . Kac
, $\Delta$ ( $\Delta(x)=\Delta(x)_{21}$
) . (
intertwiner ), Kac ,
. ,
Kac .
( ) $\{\lambda_{f}\}_{r\in \mathrm{G}}$ $\mathrm{v}\mathrm{N}$ $L(\mathrm{G})$
$\Delta_{L}\in \mathrm{M}\mathrm{o}\mathrm{r}(L(\mathrm{G}), L(\mathrm{G})\otimes L(\mathrm{G})),$ $\Delta_{L}(\lambda_{r})=\lambda_{f}\otimes\lambda_{r}$ (Planchrel
) Kac , $L^{\infty}(\hat{\mathrm{G}})$ (Peter-Weyl ).
25
22. $\hat{\mathrm{G}}$
$\hat{\mathrm{G}}=(L^{\infty}(\hat{\mathrm{G}}), \Delta, \varphi)$ . ( ) $m:L^{\infty}(\hat{\mathrm{G}})arrow$
$\mathbb{C}$ .
$m((\omega\otimes \mathrm{i}\mathrm{d})(\Delta(x)))=\omega(1)m(x)$ , $\forall\omega\in L^{\infty}(\hat{\mathrm{G}})_{*},$ $x\in L^{\infty}(\hat{\mathrm{G}})$ .
$m$ (left invariant mean) .
Kac (amenable) [lO].
( ), Markov .
$m$ Day-Namioka , $\mathrm{F}\emptyset \mathrm{l}\mathrm{n}\mathrm{e}\mathrm{r}$
:
Lemma 2.1. $\epsilon>0$ , $F\in L^{\infty}(\hat{\mathrm{G}})$
$K\in L^{\infty}(\hat{\mathrm{G}})$ .
$|(F\otimes 1)\Delta(K)-F\otimes K|_{\varphi\otimes\varphi}<\epsilon|F|_{\varphi}|K|_{\varphi}$ .
K (F, \epsilon ) , K (F, \epsilon )- [8].
23. $\hat{\mathrm{G}}$
$\mathrm{a}\mathrm{e}-\text{ }\hat{\mathrm{G}}\text{ }-\text{ }$.
.
Deflnition 2.2. $M$ $\mathrm{v}\mathrm{N}$ , $\alpha\in \mathrm{M}\mathrm{o}\mathrm{r}(M, M\otimes L^{\infty}(\hat{\mathrm{G}}))$ $u\in U(M\otimes L^{\infty}(\hat{\mathrm{G}})\otimes$
$L^{\infty}(\hat{\mathrm{G}}))\text{ }$ . (\alpha , u) , $\hat{\mathrm{G}}\text{ }M\text{ }\supset \text{ }$ .
(1) $(\alpha\otimes \mathrm{i}\mathrm{d})\circ\alpha=\mathrm{A}\mathrm{d}u\mathrm{o}(\mathrm{i}\mathrm{d}\otimes\Delta)\circ\alpha$,
(2) $(u\otimes 1)(\mathrm{i}\mathrm{d}\otimes\Delta\otimes \mathrm{i}\mathrm{d})(u)=(\alpha\otimes \mathrm{i}\mathrm{d}\otimes \mathrm{i}\mathrm{d})(u)(\mathrm{i}\mathrm{d}\otimes \mathrm{i}\mathrm{d}\otimes\Delta)(u)$ ,
(3) $u_{1,\pi}=1\otimes e_{1}\otimes 1_{\pi},$ $u_{\pi,1}=1\otimes 1_{\pi}\otimes e_{1},$ $\forall\pi\in \mathrm{I}\mathrm{r}\mathrm{r}(\mathrm{G})$ .
$\mathrm{i}\mathrm{E}5\alpha_{\pi}\in \mathrm{M}\mathrm{o}\mathrm{r}(M,$ $M\otimes B(H_{\pi},)$ $\alpha_{\pi}=(\mathrm{i}\mathrm{d}\otimes \mathrm{p}\mathrm{r}..,$ $\circ\alpha$ .
, $\mathrm{p}\mathrm{r}_{\pi}$ $L^{\infty}(\hat{\mathrm{G}})arrow B(H_{\pi})$ . $\alpha_{1}$ $\mathrm{i}\mathrm{d}$
$(M\otimes B(H_{1})=M),$ $\pi\neq 1$ $\alpha_{\pi}$ $M$ $M\otimes B(H_{\pi})$
. . $\text{ }\hat{\mathrm{G}}(\text{ }$
) $M_{\omega}$ .
$u$ 2-cocycle . $M^{\alpha}$
$M^{\alpha}=\{x\in M|\alpha(x)=x\otimes 1\}$ ,




(v ) (Adv \alpha , u\tilde ) :
$(\alpha, u)varrow$ (Ad $v\mathrm{o}\alpha,u$)$\sim$
v, w , wv
:




$(\alpha, u)$ $u=1$ , $\alpha$ $\hat{\mathrm{G}}$ (action) $\mathrm{G}$
(coaction) . $v\in U(M\otimes L^{\infty}(\hat{\mathrm{G}}))$ $u$ $\overline{u}=1$
, $u$ 2-cObOunda .
$\alpha$ $v\in U(M\otimes L^{\infty}(\hat{\mathrm{G}}))$ 1-cocycle $\alpha$ -cocycle
.
$(v\otimes 1)(\alpha\otimes \mathrm{i}\mathrm{d})(v)=(\mathrm{i}\mathrm{d}\otimes\Delta)(v)$ .
$\alpha$-cocycle $v$ $w\in U(M)$ $\tilde v=(w\otimes 1)v\alpha(w^{*})$ .
$w\in U(M)$ $\overline{v}=1$ , $v$ l-cobounda .
1-coboudary (w\otimes l)\alpha (w $\partial_{\alpha}(w)$ :
$\partial_{\alpha}(w)=(w\otimes 1)\alpha(w^{*})$ .
2-cocycle l-cocycle 1 .
.
Deflnition 2.$. $(\alpha, u)$ $\hat{\mathrm{G}}$ $\mathrm{v}\mathrm{N}$ $M$ .
\mbox{\boldmath $\pi$}\in Irr(G)\l , (\alpha ,u) (free) .
$a\in M\otimes B(H_{\pi})$
$a(x\otimes 1_{\pi})=\alpha_{\pi}(x)a$ , $\forall x\in M$
, $a=0$ .
$\alpha_{\pi},$ $\pi\in$ Irr(G) , 2-cocycle $u$
. .
2 .
Theorem 2.4. $(\alpha, u)$ $\hat{\mathrm{G}}$ hyperfinite $\mathrm{I}\mathrm{I}_{1}$-factor .
$u$ 2-coboudary .
, (u l , v l
) [6].
. r , (\alpha , u) IIl vN
M . , hyperfinite factoriality
( $M_{\omega}$ ). $B(\ell_{2}(\Gamma))\subset M$ ( $\mathrm{I}\mathrm{I}_{1}$
), $r\in\Gamma$ $w_{f}\in M$ $\alpha_{f}(x)=\mathrm{A}\mathrm{d}w_{r}(x),$ $x\in B(\ell_{2}(\Gamma))$
. $(w_{r}^{*})_{t}$ $(\alpha, u)$ , $B(\ell_{2}(\Gamma))\subset M^{\alpha}$
. M=N\otimes B(\ell 2(FF)) , \alpha N .
$u_{\mathrm{r},s}\in N$ , $(\alpha, u)$ $N$ .
$r\in\Gamma$ $M$ $u_{r},\cdot\in N\otimes\ell_{\infty}(\Gamma)$ . $\lambda_{f}\in B(\ell_{2}\Gamma)$




, $u$ 1 . $u$ 2-coboundary .
, hyperfi-nite , B(\ell 2(\Gamma ))\subset M
. $\text{ }\hat{\mathrm{G}}\text{ }$
. $\text{ }\ell_{2}(\Gamma)\text{ }\varphi \text{ }\mathrm{G}\mathrm{N}\mathrm{S}\text{ }L^{2}(\hat{\mathrm{G}})\text{ }$
, .
27
. $\epsilon>0$ $\mathrm{y}\Subset \mathrm{I}\mathrm{r}\mathrm{r}(\mathrm{G})$
. $\mathcal{F}\mathrm{x}\mathcal{F}$ $u$ 1 , $\mathcal{F},$ $\epsilon$
$K\in L^{\infty}(\hat{\mathrm{G}})\text{ }$. $B(KL^{2}(\hat{\mathrm{G}}))\subset M\text{ }$
, .
Lemma 2.5. $(\alpha, u)$ $\hat{\mathrm{G}}$ $\mathrm{I}\mathrm{I}_{1}$ $\mathrm{v}\mathrm{N}$ $M$ .
$\epsilon>0,$ $F\subset\in$ Irr(G) , $v\in U(M\otimes L^{\infty}(\hat{\mathrm{G}}))$
$(v_{\pi}\otimes 1_{\rho})\alpha_{\pi}(v_{\rho})u_{\pi,\rho}(\mathrm{i}\mathrm{d}\otimes_{\pi}\Delta_{\rho})(v^{*})\sim_{\epsilon}1\otimes 1_{\pi}\otimes 1_{\rho}$ $\forall\pi,\rho\in \mathcal{F}$.
. \alpha \mbox{\boldmath $\pi$}(v\rho ) (\alpha \mbox{\boldmath $\pi$}\otimes id)(v\rho )
. \otimes , id . , 2-cocycle
, 1 .
$\mathrm{y}_{1}\subset \mathrm{f}\mathrm{f}_{2}\cdots,$ $\bigcup_{n=1}^{\infty}\mathcal{F}_{n}=\mathrm{I}\mathrm{r}\mathrm{r}(\mathrm{G})$ , $\epsilon_{1}>\epsilon_{2}>\cdots,$ $\epsilon_{n}arrow 0$
:
$(\alpha,u)=(\alpha^{0},u^{0})v^{1}arrow(\alpha^{1}, u^{1})v^{2}arrow(\alpha^{2},u^{2})v^{3}arrow\ldots$ .
$n$ $(\alpha^{n}, u^{n})$ .
(1) $u_{\pi,\rho}^{n}\sim_{e_{n}}1,$ $\forall\pi,$ $p\in \mathcal{F}_{n}$ ,
(2) $(\alpha^{n}, u^{n})$ $(\alpha, u)$ $=v^{n}v^{n-1}\cdots v^{1}$ .
( ) .
1: 2-cocycle $u$ $v$ .
$v^{n}$ $u^{n-1}$ ( $\mathcal{F}_{n-1}$ ) 1
, {7}n . -v (\alpha , u)
:
$(\alpha, u)arrow\varpi$ (Ad $v\mathrm{o}\alpha,$ $1$ ).
$u$ 2-coboundary .
$u$ $\mathrm{x}\mathcal{F}$ 1 ( 1 ) – . $\mathcal{F}$
. , $v$
$(v_{\pi}\otimes 1_{\rho})\alpha_{\pi}(v_{\rho})u_{\pi,\rho}(\mathrm{i}\mathrm{d}\otimes_{\pi}\Delta_{\rho})(v^{*})\sim 1\otimes 1_{\pi}\otimes 1_{\rho}$ , $\forall\pi,$ $\rho\in \mathcal{F}^{1}$ (2.1)
. $u_{\pi,\rho}\sim 1$





$(w\otimes 1_{\pi})v_{\pi}\alpha_{\pi}(w^{*})\sim 1\otimes 1_{\pi}$ , $\forall\pi\in$ .
$v$ $v^{1}:=(w\otimes 1_{\pi})v_{\pi}\alpha_{\pi}(w^{*})$ $(\alpha, u)$ $(\alpha^{1}, u^{1})$
. $u^{1}$ .





$u_{\pi,\rho}^{1}\sim 1\otimes 1_{\pi}\otimes 1_{\rho}$ , $\forall\pi,$ $p\in \mathcal{F}^{1}$ .
$v^{1}$
$v_{\pi}^{1}\sim 1$ , $\forall\pi,$ $\rho\in \mathcal{F}$.
1 . v1 J , u
1 . .
2 2 . , 1
– ,






vN N . \alpha . \alpha
, {er}r6r N
[5].
$\alpha_{f}(e_{s})=e_{\gamma \mathrm{g}}$ , $\forall r,$ $s\in\Gamma$ .
Hopf . E\in N\otimes 6\infty \infty (F) .
$E= \sum_{\mathrm{r}\in\Gamma}e_{f}\otimes\delta_{f}$
,
\mbox{\boldmath $\delta$}r $\in\ell_{\infty}(\Gamma)$ $r\in$ r . $\ell_{\infty}(\Gamma)$ $\Delta$ ,
$f\Delta(x)=(\mathrm{e}\mathrm{v}_{f}\otimes \mathrm{i}\mathrm{d})(\Delta(x))$ . $\Delta(x)(r, s)=x(rs)$ ,







$(\alpha_{r}\otimes \mathrm{i}\mathrm{d})(E)=(\mathrm{i}\mathrm{d}\otimes_{f}\Delta)(E)$ , $\forall r\in F$ .




$\epsilon>0,$ $\mathcal{F}\subset\not\subset F$ . $\mathrm{X}\subset\subset\Gamma$ $(\mathcal{F}, \epsilon)$ .
, $E\in N\otimes\ell_{\infty}(\Gamma)$ .
(1) $E$ X, $E(1\otimes\delta_{f})=0,$ $r\not\in \mathrm{X}$ .
(2) $|(\alpha_{f}\otimes \mathrm{i}\mathrm{d})(E)-(\mathrm{i}\mathrm{d}\otimes_{f}\Delta)(E)|_{\tau\otimes\varphi}<\epsilon$.
29
( $\tau$ $N$ , $\varphi$ $\ell_{\infty}(\Gamma)$
). $(\mathcal{F}, \epsilon)$ $\mathfrak{X}$ , (3.1) (3.2)
.
$\hat{\mathrm{G}}$
$\alpha\in \mathrm{M}\mathrm{o}\mathrm{r}(N, N\otimes L^{\infty}(\hat{\mathrm{G}}))$
, .
(R1): $\epsilon>0$ , $F\in Z(L^{\infty}(\hat{\mathrm{G}}))$ .
$K\in Z(L^{\infty}(\hat{\mathrm{G}}))$ $(F, \epsilon)$ . , $E\in$
$N\otimes L^{\infty}(\hat{\mathrm{G}})$ .
(1) $E=E(,1\otimes K)$
(2) $(\mathrm{i}\mathrm{d}\otimes\varphi)(E)=1$ ( ).
(3) $|(\alpha_{F}\otimes \mathrm{i}\mathrm{d})(E)-(\mathrm{i}\mathrm{d}\otimes_{F}\Delta)(E)|_{\tau\emptyset\varphi\otimes\varphi}<\epsilon|F|_{\varphi}$ .
$\alpha_{F}$ $p\Delta$ $F$ . - , (2)
1 , $E$
. $N$
. $\text{ }L^{\infty}(\hat{\mathrm{G}})\text{ }$
, E .
(R2): $E$ .
$E=$ $\sum$ $\sum d_{\pi}^{-1}f_{\pi_{1j}},\otimes e_{\pi}:,j$ .
$\pi\in \mathrm{I}\mathrm{r}\mathrm{r}(\mathrm{G})$ $i,j\in I_{l}$
, $\{f_{\pi}:,j\}_{\pi,i,j}$ .
$f_{\pi_{1,j}}f_{\rho_{k,\ell}}=\delta_{\pi,\rho}\delta_{j,k}f_{\pi_{1.p}}$ , $f_{\pi_{1j}}^{*},=f_{\pi_{j,:}}$ .
$\{f_{\pi_{i,;}}\}_{\pi},$: $\pi$ , $\pi$
$\ovalbox{\tt\small REJECT}_{4}$ $(\mathbb{C})\underline{\simeq}B(H_{\pi})$ .
Deflnition 3.1. $\alpha\in \mathrm{M}\mathrm{o}\mathrm{r}(N, N\otimes L^{\infty}(\hat{\mathrm{G}}))$ $\hat{\mathrm{G}}$ . $\alpha$ (R1), (R2)
. (R1), (R2) $E$ .
32.
$\alpha\in \mathrm{M}\mathrm{o}\mathrm{r}(N, N\otimes L^{\infty}(\hat{\mathrm{G}}))$ . $v\in U(N\otimes$
L\infty (G) $)$ \alpha -cocycle . .
$\mu=(\mathrm{i}\mathrm{d}\otimes\varphi)(vE)$ . (3.3)
\mu (Shapiro element) .
.
$v\alpha_{F}(\mu)=v(\mathrm{i}\mathrm{d}\otimes \mathrm{i}\mathrm{d}\otimes\varphi)((\alpha_{F}\otimes \mathrm{i}\mathrm{d})(v)(\alpha_{F}\otimes \mathrm{i}\mathrm{d})(E))$





\sim \epsilon (Rl) , \Delta \mbox{\boldmath $\varphi$} .




$\mu$ $(\mu^{*}\otimes F)v\alpha(\mu)\sim_{\epsilon}1\otimes F$ . $v$ Irr(G)
. \mu
E . ( )
.
(S): $\epsilon>0$ , $F\in L^{\infty}(\hat{\mathrm{G}})$ $\alpha$-cocycle
$v$ , $\mu=(\mathrm{i}\mathrm{d}\otimes\varphi)(vE)$




McDuff ) . $(\alpha, u)\text{ }\hat{\mathrm{G}}\text{ }\Re \text{ }$.
\mbox{\boldmath $\lambda$}\mbox{\boldmath $\omega$} . \alpha
$\text{ }\alpha^{\omega}\in \mathrm{M}\mathrm{o}\mathrm{r}(\Re^{\mathrm{t}v}, \Re^{\omega}\otimes L^{\infty}(\hat{\mathrm{G}}))\text{ }$. \alpha \mbox{\boldmath $\omega$}
. (\alpha \mbox{\boldmath $\omega$}, u) \mbox{\boldmath $\omega$} . [7]
$\hat{\mathrm{G}}$ .
Deflnition 3.2. $\beta\in \mathrm{M}\mathrm{o}\mathrm{r}(\Re^{\omega}, \Re^{\omega}\otimes L^{\infty}(\hat{\mathrm{G}}))$ , $\pi\neq 1$ ,
$S\subset\Re^{\omega}$ : $a\in$ \mbox{\boldmath $\omega$}\otimes B(HH\mbox{\boldmath $\pi$})






$(\alpha, u)$ $\Leftrightarrow(\alpha^{\omega}, u)$ .
Lemma 25 ,
$u_{\pi,\rho}\sim_{\epsilon}1$ , $\forall\pi,$ $\rho\in\Psi$ (3.4)
.
1. , \alpha \mbox{\boldmath $\pi$} (ap-
proximately inner) .
$\exists u^{n}\in U(\Re\otimes L^{\infty}(\hat{\mathrm{G}})),$ $n=0,1,$ $\ldots,$ $\mathrm{s}.\mathrm{t}$ .
$\alpha(x)=\lim_{narrow\infty}u^{n}(x\otimes 1)u^{n*}$ ( ).
$\Re^{\omega}$ , $(u^{n})_{n}$ $U$ ( $U\in$ \mbox{\boldmath $\omega$}\otimes
$L^{\infty}(\hat{\mathrm{G}}))$ . $\gamma=\mathrm{A}\mathrm{d}U^{*}\circ\alpha^{\omega}$ . $w\in\Re^{\omega}\otimes L^{\infty}(\hat{\mathrm{G}})\otimes L^{\infty}(\hat{\mathrm{G}})$
$w=(U^{*}\otimes 1)\alpha^{\omega}(U^{*})u(\mathrm{i}\mathrm{d}\otimes\Delta)(U)$
, $(\gamma, w)$ \mbox{\boldmath $\omega$} :
$(\alpha^{\omega}, v)arrow(\gamma, w)U^{\cdot}$ .
31
$\alpha^{\omega}(x)=U(x\otimes 1)U^{*}$ , $\subset(\Re^{\omega})^{\gamma}$ . $w$ ’ $\cap$ \mbox{\boldmath $\omega$}=R\mbox{\boldmath $\omega$}
2-cocycle . (\mbox{\boldmath $\gamma$}, w) R\mbox{\boldmath $\omega$}
.









$(\gamma, w)varrow$ (Ad $v\circ\gamma,$ $1$ ).
($\Re^{\omega}$ ) $(\alpha^{\omega}, u)$ $vU^{*}$
. $v\in$ $\otimes L^{\infty}(\hat{\mathrm{G}})$ $\alpha^{\omega}(x)=Uv^{*}(x\otimes 1)(Uv^{*})^{*}$
. U u :
$(U^{*}\otimes 1)\alpha^{\omega}(U^{*})u(\mathrm{i}\mathrm{d}\otimes\Delta)(U)=1$ . (3.5)
\mbox{\boldmath $\gamma$}=Ad U*o\alpha \mbox{\boldmath $\omega$} .
$\gamma$ . [7]
. $\mathcal{F}\cross$ $u_{\pi,\rho}\sim 1$ , $(U_{\pi}^{*}\otimes 1_{\rho})\alpha_{\pi}^{\omega}(U_{\rho}^{*})(\mathrm{i}\mathrm{d}\otimes_{\pi}\Delta_{\rho})(U)\sim 1$ .
$\gamma$ ,
$\gamma_{\pi}(U_{\pi}^{*})(U_{\pi}^{t}\otimes 1_{\rho})(\mathrm{i}\mathrm{d}\otimes_{\pi}\Delta_{\rho})(U)\sim 1\otimes 1_{\pi}\otimes 1_{\rho}$ , $\forall\pi,$ $\rho\in \mathrm{y}$ . (3.6)
$U$ ( $\Re^{\omega}$ ) $\gamma$-cocycle .
3. $\gamma$ .
Theorem 3.4. $\gamma$ . (S) .
[7] , – .
2-cocycle . [7]
. [7] . (\beta , w)
$\Gamma$ . $\beta_{f}^{\pm 1}(u_{\epsilon,t}),$ $r,$ $s,t\in\Gamma$
$\mathrm{v}\mathrm{N}$ $S\subset$ . $\beta_{f}^{-1}(S)\subset S,$ $r\in\Gamma$





. [7] , .
(3.6) \mbox{\boldmath $\gamma$}-cocycleU . .\mu
$U_{F}\gamma_{F}(\mu)\sim\mu\otimes F$ ( $F\in L^{\infty}(\hat{\mathrm{G}})$ ) ( $\sim$ (3.4)
). \alpha \mbox{\boldmath $\omega$}
$\alpha_{F}^{\omega}(\mu)U_{F}\sim\mu\otimes F$. (3.7)
32
$\overline{U}=\alpha^{\omega}(\mu)U(\mu^{*}\otimes 1)$ , 1-coboundary , (3.5)
$(\overline{U}^{*}\otimes 1)\alpha^{\omega}(\overline{U}^{*})u(\mathrm{i}\mathrm{d}\otimes\Delta)(\overline{U})=1$ .
. –U , $u$ 1
, (3.7) –UF\sim l\otimes F , $u_{\pi,\rho}\sim 1$





Corollary 4.1. $\alpha,$ $\beta$ $\hat{\mathrm{G}}$ . $\epsilon>0,$ $\mathrm{y}\Subset \mathrm{I}\mathrm{r}\mathrm{r}(\mathrm{G})$
$T\subset\subset$ 1 , $\alpha$ -cocycle $v$ .
$\beta_{\pi}(x)\sim_{\epsilon}v_{\pi}\alpha_{\pi}(x)v_{\pi}^{*}$ , $\forall\pi\in \mathrm{I}\mathrm{r}\mathrm{r}(\mathrm{G}),x\in T$.
1-cocycle 1-coboundary ( $\delta$ )
, 1-cocycle ( $\epsilon$),
.
Corollary 4.2. $\alpha$ $\hat{\mathrm{G}}$ aj . $\epsilon,$ $\delta>0$ , $F\in L^{\infty}(\hat{\mathrm{G}})$
$T\subset\subset$ 1 . $K\in L^{\infty}(\hat{\mathrm{G}})$ $(F$, \mbox{\boldmath $\delta$} $)$ -
$K\geq e_{1}$ . $K$ .
.
$[v_{\rho}\otimes 1_{7}, \alpha_{\rho}(\alpha_{7}(x))]\sim_{\epsilon}0$ , $\forall p\in \mathrm{X},$ $x\in T$.
w\in U( ) .








\alpha , \beta G R . \alpha , \beta l-cocycle
$\{\gamma^{n}\}_{n=-1}^{\infty}$ . $\gamma^{-1}:=\beta,$ $\gamma^{0}=\alpha$ . $\gamma^{-1}$
\mbox{\boldmath $\gamma$}n . {\mbox{\boldmath $\gamma$}n}n\infty =-1 -- .
$\bullet$ : $\gamma^{n-1}$ $\gamma^{n}$
$\gamma^{n-1}$-cocycle $v^{n+1}$ $\gamma^{n+1}$ .
. $\gamma^{n+1}$ $\gamma^{n-1}$ ,
. (Tn )
, \mbox{\boldmath $\gamma$}n . Tn
,




$\{\gamma^{2m-1}(x)\}_{m},$ $\{\gamma^{2m}(x)\}_{m}$ $x$ ( )
, .
, $\gamma^{\infty}(x)$ . \mbox{\boldmath $\gamma$}\infty , $\hat{\mathrm{G}}$
( ). :
$\alpha=\gamma^{0}=\gamma^{0}rightarrow v^{2}\gamma^{2}=\gamma^{2}rightarrow v^{4}\gamma^{4}=\cdotsarrow\gamma^{\infty}$
$\epsilon^{0}\uparrow$ $\epsilon^{1}\downarrow$ $\epsilon^{2}\uparrow$ $\epsilon^{3}\downarrow$ $||$




. (\beta -cocycle )
, \alpha \mbox{\boldmath $\gamma$}\infty \infty , \beta \mbox{\boldmath $\gamma$}\infty
$\alpha$ $\beta$ .
– \mbox{\boldmath $\gamma$}1, \mbox{\boldmath $\gamma$}2, . . .\mbox{\boldmath $\gamma$}2m . 2m
\mbox{\boldmath $\gamma$}2m T . \mbox{\boldmath $\gamma$}2m .
$\gamma^{2m-1}(x)\sim_{\epsilon_{2m}}\gamma^{2m}(x)$ , $\forall x\in T_{2m-1}$ .
Corollary 4.1 , $\gamma^{2m-1}$-cocycle $v^{\mathit{2}m+1}$
$\gamma^{2m}(x)\sim_{e_{2m+1}}$ Ad $v^{2m+1}\gamma^{2m-1}(x):=\gamma^{2m+1}(x)$ , $\forall x\in T_{2m}$
.
$\gamma^{2m-1}(x)\sim_{e_{2m-1}}$ Ad $v^{2m+1}\circ\gamma^{2m-1}(x)$ , $\forall x\in T_{2m-1}$
.
( ) Corollary 4.2 , $v^{2m+1}$




$[w_{\mathit{2}m+1)}x]\sim_{e_{2m-1}}0$ , $\forall x\in T_{2m-1}$ . (4.1)
1
$u^{2m+\iota}:=v^{2m+1}\partial_{\gamma^{2m-1}}(w_{\mathit{2}m+1})^{*}$
. $\gamma^{2m-1}$-cocycle $\partial_{\gamma^{2m-1}}(w_{\mathit{2}m+1})$ $\gamma^{2m-1}$ $\Gamma^{2m-1}$








$T_{2m}$ $v^{2m+1}$ $w$ $T_{2m+1}$
























$\gamma^{n}=\mathrm{A}\mathrm{d}\overline{u}\circ(A\mathrm{d}(\overline{w}_{n}\otimes 1)\circ\gamma^{1}\circ A\mathrm{d}\overline{w}_{n}^{*})$ (4.2)







. Tn-2 (n–2) \mbox{\boldmath $\gamma$}n-2
, .
$T_{n-2}$ $u^{n-2}$ . (4.1) $u^{n}$
.
$\overline{u}=u^{n}(w_{n}\otimes 1)\overline{u}^{n-2}(w_{n}^{*}\otimes 1)\sim u^{n}\overline{u}^{n-2}\sim\overline{u}^{n-2}$ .
$\{\dot{u}^{\neg 1}\}_{n}$ . $\hat{u}^{1}$ .
$\{\mathrm{A}\mathrm{d}\overline{w}_{n}\}_{n}$ . $T_{n}$ $w_{n}T_{n-2}w_{n}^{*}\subset T_{n}$
. n m ,
$\mathrm{A}\mathrm{d}\overline{w}_{n}(x)=\mathrm{A}dw_{\mathrm{n}}(A\mathrm{d}\overline{w}_{n-2}(x))\sim A\mathrm{d}\overline{w}_{n-\mathit{2}}(x)$ , $\forall x\in T_{m}$ .
$\{\mathrm{A}\mathrm{d}\overline{w}_{n}\}_{n}$ . $\overline{\theta}_{1}$ .
$\Gamma^{n,1}$-cocycle
$(\mathrm{i}\mathrm{d}\otimes\Delta)(\overline{u}^{n})=(\overline{u}^{n}\otimes 1)\Gamma^{n,1}(\overline{u}^{n})$ .
$narrow\infty$ , $\lim_{narrow\infty}F^{n,1}=(\overline{\theta}_{1}\otimes \mathrm{i}\mathrm{d})\circ\gamma^{1}\circ\overline{\theta}_{1}^{-1}$ 1-cocycle
. (4.2) $narrow\infty$ ,
\mbox{\boldmath $\gamma$}\infty =Ad \^u\^u1 $\mathrm{o}(\overline{\theta}_{1}\otimes \mathrm{i}\mathrm{d})\circ\gamma^{1}0\overline{\theta}_{1}^{-1}$
. $\gamma^{\infty}$ $\gamma^{1}$ , $\beta$
. \alpha \alpha \beta
. Theorem 1.1 .
Intertwining argument – ,
. \beta $\gamma\infty=\alpha$




Definition 5.1. $\alpha$ $\mathrm{G}$ $\mathrm{v}\mathrm{N}$ $M$ . , $\alpha$
(minimal) .
(1) $\alpha:\mathrm{G}arrow A\mathrm{u}\mathrm{t}(M)$ .
(2) $M^{\alpha\prime}\cap M=\mathbb{C}$ .
(1) (full spectrum condition)
.
(1’) $M_{\pi}\neq 0$ $\forall\pi\in \mathrm{I}\mathrm{r}\mathrm{r}(\mathrm{G})$ .
$M_{\pi}$ $M$ $\pi\in \mathrm{I}\mathrm{r}\mathrm{r}(\mathrm{G})$ . Kac
.
Theorem 2.4 .
Lemma 5.2. $\mathrm{G}$ .
36
$\alpha$
$\hat{\mathrm{G}}$ \alpha $\gamma$ $\hat{\gamma}$ . $\text{ ^{}\alpha/}\cap(\text{ ^{}\alpha_{\aleph_{\gamma}}}\hat{\mathrm{G}})=$
\alpha ’ $=\mathbb{C}$
$\gamma$ . $\text{ ^{}\alpha}\cong \text{ }$ $\hat{\mathrm{G}}$
, . Theorem
13 .
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